Stimulation of the Nonneuronal Cholinergic System by Highly Diluted Acetylcholine in Keratinocytes.
The physiological effects of acetylcholine on keratinocytes depend on the presence of nicotinic and muscarinic receptors. The role of nonneuronal acetylcholine in keratinocytes could have important clinical implications for patients with various skin disorders such as nonhealing wounds. In order to evaluate the efficacy of highly diluted acetylcholine solutions obtained by sequential kinetic activation, we aimed to investigate the effects of these solutions on normal human keratinocytes. Two different concentrations (10 fg/mL and 1 pg/mL) and formulations (kinetically activated and nonkinetically activated) of acetylcholine were used to verify keratinocyte viability, proliferation, and migration and the intracellular pathways involved using MTT, crystal violet, wound healing, and Western blot compared to 147 ng/mL acetylcholine. The activated formulations (1 pg/mL and 10 fg/mL) revealed a significant capacity to increase migration, cell viability, and cell proliferation compared to 147 ng/mL acetylcholine, and these effects were more evident after a single administration. Sequential kinetic activation resulted in a statistically significant decrease in reactive oxygen species production accompanied by an increase in mitochondrial membrane potential and a decrease in oxygen consumption compared to 147 ng/mL acetylcholine. The M1 muscarinic receptor was involved in these effects. Finally, the involvement of ERK/mitogen-activated protein kinases (MAPK) and KI67 confirmed the effectiveness of the single treatment on cell proliferation. The intracellular pathways of calcium were investigated as well. Our results indicate for the first time that highly diluted and kinetically activated acetylcholine seems to play an active role in an in vitro model of wound healing. Moreover, the administration of acetylcholine within the physiological range may not only be effective but is also likely to be safe.